The 
Introduction
There has been a strong shift in writings about Virtual reality, from talk of obtaining visual fidelity, to claims that it should augment the imagination and support the understanding of different cultural beliefs.
"We maintain, then, that VR is not a modern invention but a different word for 'realistic fiction,' while fiction is the substantiation of the (human) capacity to imagine different situations while contemplating different possibilities.
This ability is not necessarily confined to the arts and theater but frequently happens in everyday life as people design future systems, make up stories, have incomplete memories, or plainly lie. We consider fiction, therefore, everything that is make-belief, imaginary, invented, and not (yet) empirically true.... We argue that a VR-experience gains more from increased emotional relevance than from higher realistic resolutions." [1] .
The Problem of Content
Many writers have stated that virtual environments lack meaningful content, and virtual heritage environments are a case in point. "VR systems do not offer an alternative "reality"; they do, however, provide simulated worlds that seem "realistic,"..." [2] .
The problem may not be just due to content. It may also be due to the unwieldy tools available to virtual world designers.
"Anthropologists can set out the condition of building: they can tell us what people expected from them in the past; how they interpreted what they saw and experienced, even about the most obvious pieces of a building -doors and windows, walls, roofs and floors; how the experience of each part related to the whole -as the building, the district, the city were walked through, penetrated, integrated by use, their fragments compacted into a body." [3] .
How do we add interpretation to virtual environments? How do we layer interpretations so communities can understand each other's cultural (material) background?
Cultural and Collaboration
We need to understand how culture is an interactive process of observation, instruction, and participation, and replicate this process meaningfully in virtual environments.
In real life situations, culture is our interface with society. We take cultural objects (that identify and make available social rituals) and we use them. As we use them we modify them, and future users will take the enriched-by-use cultural objects and further modify, erode, and refine them.
For example, a medieval house is not a pure form representing a pure idea, it is a collection of memories, associations, uses, and intentions based around changing ideas of inhabitation, social identification, and possession. Unfortunately, sharing our cultural interactions (and not just our actions) with others via computers is still infrequent.
In order to facilitate cultural understanding, architectural reconstructions and virtual heritage environments must provide more than visualization or interactive navigation. They require some form of social learning, they must be personalizable (capable of some form of inscription), and allow some degree of culturally specific embodiment to the virtual tourist or traveler. In order to be engaging, virtual heritage needs to study how games are engaging through interaction, setting of mood, and contextual embodiment, but in such a way that the content is meaningfully understood rather than used as merely an atmospheric backdrop.
Secondly, in order to enhance language learning, computer assisted language must develop new ways of transmitting verbal meaning via the visualization, creation and manipulation of objects. Such projects must also be able to evaluate and demonstrate how three-dimensional interactive digital environments aid the understanding of new cultures and languages.
Suggested Key Terms
Community: A group of people interacting in some fashion over an extended period of time, who during that time share identification with each other, and to some extent actively attempt to share beliefs or knowledge for a common goal or in regards to a shared purpose (such as learning a specific tool or discussing a certain topic).
Co-presence or co-presence: Co-presence can only take place with a system where you have the sense of being in another place or environment other than the one you are physically in and being there with another person.
Culture: Culture expresses shared beliefs and ritualized habits of social agents towards each other and their environment via artifacts and language.
Cultural Presence: The feeling of being in the presence of a similar or distinctly different cultural belief system. Cultural presence may cover a spectrum of understanding with varying intensity. It may be felt, understood, entered unself-consciously, empathized with, or observed but not understood.
It either requires the sense of layered interaction history of culturally constrained agents, or it requires full social interaction with other social agents via interactive media.
Whether cultural presence is reached via reading a palimpsest or by participating on a social stage, one must keep in mind it can be perceived from the outside (etic cultural presence) or lived from the inside (emic cultural presence). Long-term and layered interaction. Interaction is crucial in the creation of culture, and by extension, in the understanding of culture.
Games and the Social Sciences
A computer model implies certitude. How do we present scientific uncertainty? Can we convey historical interpretation, hunches or imagined reconstructions?
Further, how do we create interactive challenges so participants are engaged and stimulated to interact in meaningful ways with each other through the integration of text and space, and via trial and error learning rather than by the traditional classroom style of prescriptive learning?
For example, games are 'hard fun', yet children and even adults love them even more for this challenging content. It appears that agency and imagination make games popular, but few in education have yet explored the procedural trial and error learning that games promote. We require education by stealth, by interaction that is engaging and shareable.
ArcDig is a "3D" (well really a two-dimensional) game that allows students to guess where things are buried and then dig for them. It then provides answers as to where and why by professional archaeologists. [4] .
Such a theme could be extended into a genuine three-dimensional game that explores the probable validity, the professional controversy and the eventual outcome of archaeologists' hunches.
One way of assessing cultural information transmitted is to see culture as a survival mechanism. Many "3rd person shooter" computer games such as Doom, Quake, Unreal, and Heretic, gain their popularity through challenging the participant to survive in a hostile world populated by aggressive agents.
While such computer games can be highly engaging, and do offer interesting methods of interaction, they typically do so to the detriment of cultural understanding, and certainly to the detriment of understanding and empathizing with the local inhabitants and their unique cultural perspectives.
We can incorporate game-style methods in a virtual environment; for example, we can note which artifacts participants take with them on their virtual travels. We can check the usability of a travel diary / map, which acts as an on-screen inventory and memory recall device for the participants (players).
We can observe what people do by replaying videos of their journey, and if there are scripted computer agents, we can check player-agent dialogue to see how quickly and easily actors learn to ask or write down the right questions and answers.
Games and Travel
One could evaluate a group of tourists who explore the environment, and gradually add more levels of interactivity; does their sense of engagement increase? Do different forms of interaction have a significant effect on virtual heritage experiences? Does game-style interaction, for example, increase or decrease a sense of cultural presence or cultural understanding?
One problem would be that the longer they spend in an environment, the more likely people will prefer it, and as their understanding of and skill in a virtual environment develops over time they may become more bored, or conversely, find it more enjoyable. There are however ways of resolving this paradox, [5] .
Collaborative Learning Game Metaphors
An example of learning through collaboration is the concept of 'Parallel Worlds'. In some game rendering engines available online, it is possible to be in one version of an environment while seeing a player in the same world even if they are at a different computer looking at a different version of the same world (see Figure 1 ).
While it may not immediately appear useful, by synchronizing the players and not the world an interesting scenario can be developed. Each player can see each other but they are trapped in their own perspectival version of the world.
Only through other players describing their world to them can invisible (unsynchronized) objects appear to the players.
A simpler version of this game would be for players to have avatars invisible to themselves. In order to find out their social role, where they fit in and what they can do, it may be necessary for them to encounter other players in order to have their physical form described to them.
Figure 1: Parallel Worlds
A second idea for learning through collaboration is 'The Human Spy Game'. This is perhaps the most interesting and most promising metaphor in terms of cultural immersion would be that of the spy game. In this scenario, both scripted agents and the players are given characters and agendas. Other agents or players are given the task of trying to find out who are the real inhabitants and who are the pretenders through the choice of words, how suspicious their movements or behaviors, or by how long they tarry in a spot without doing what they are supposed to do.
One advantage of this game is that it uses other real participants, but their social presence does not destroy the cultural atmosphere of the game space. Instead, appropriate cultural behavior (and therefore hopefully also cultural understanding) is the focus of the game.
An early precedent of this 'Turing test' type idea was the Renaissance Community project by Blaxxun (see Figure 2) . The adventurer has to learn answers to questions posed by agents in a Renaissance palazzo. However, other real players are not met until the end, the agents are obviously only there to talk to you, and the learning required is not that engaging, (for example, one has to count the columns in a previous room). Nonetheless, it did attempt to use virtual environments to learn about a historical setting in a novel way. 
Evaluation
Virtual reality research has been concerned with the usability offered rather than by their usefulness. In order for VR to be accepted and spread commercially, we also need to evaluate the usefulness of virtual environments. Typical VR research tests a small sample size (say an audience of 10 people with 3 different techniques to solve a task not necessarily related to the needs or interests of the participants.
When evaluating task performance against technique selection, the permutations may become overly complex. The tests are often conducted using simple environments-hence the complex interdependent features of the environments may produce significantly different results. And when we test such complex issues as cultural understanding we may not even be sure what we are testing or how we can test it [6] .
These specific results may thus not be generally applicable. We are here testing usability, not usefulness. Are there discrepancies between usefulness and usability? What extent of culturally embedded constraints would be useful or educational for users?
In addition, most experiments are not easily shareable due to cost or to bandwidth restrictions etc. Which features suit which particular task in which type of software environment? In previous work we have suggested that virtual environments can be divided into three main purposes. Visualization, activity-based (games), and hermeneutic (they afford rich interpretations of beliefs and identity) but we now need to make these distinctions shape an appropriate software technology [7] .
In addition to methods for communicating cultural presence (for heritage and tourism projects), we need to develop ways to foster social presence in virtual environments (for shared social understanding). That is, we need to create 3D environments where userbased modification is itself part of the 'learning by sharing' process.
Collaborative Language Learning
The common purposes of learning languages depend on acquiring the skills for communication. Being able to absorb and share each other's cultures while communicating through the target language are vital skills.
The role of culture in language teaching and learning has been a topic for at least twenty years [8] 
Many so-called native speaker models, which typify the target cultures for foreign language teaching based on dominant groups, ignore variation between native speakers. Minority groups' own cultural beliefs, behaviors and meanings are merely cast as deviations. In spite of this, it is inevitable for language learners to enter encounters with these minority groups in the target country and/or in their own. This suggests that solely referencing the standard native speaker model for communication and interaction does not describe intercultural interaction fully [9] .
Although the basic four skills, speaking, reading, writing and listening, are stated to be the core skills for foreign language acquisition in policy statements, the importance of learning the culture of a foreign language has gradually become recognized. The acquisition of culture is now included in language policy statements. For example, in the US, the Standards for Foreign Language Learning National Standards has abolished adherence to the above four skills [10] .
In order to enable learners of foreign languages to communicate in meaningful and appropriate ways with native speakers, the new targets are set as C5 -Communication, Culture, Connections and Comparison, and Communities. Canada [11] and Japan [12] also emphasize intercultural understanding in policy statements for international education, as an attempt to foster communicative competence in crosscultural understanding. These two countries also encourage learners to establish one's own identity through encounters with foreign cultures.
In order for students to gain a fuller understanding of the relationship between the social practices and perspectives of the cultures studied and the relationship between tangible and expressive products and studied perspectives, absorbing and sharing each other's cultures while communicating through the target language is vital [13] .
Pointing out the problems in the native speaker model, Byram [14] proposed a model for foreign language learning where a learner is deemed to be one with 'the ability to see and manage the relationships between themselves and their own cultural beliefs, behaviours and meanings as expressed in a foreign language and those of their interlocutors, expressed in the same language -or even a combination of language-which may be the interlocutors' native language, or not'.
Byram resists the idea of imitating a native speaker's system and stresses that it is important for learners to see similarities and differences and establish a relationship between their own and other systems.
Kramsch also questions foreign-cultural and monocultural dichotomies and argues that the concept of native speaker linguistic competence is imprecise and unusable [8] .
In an earlier paper Kramsch had proposed that in acquiring language learners should not be expected to replace their own culture with the target culture [15] . Accepting the norm of the monolingual may not be appropriate for foreign language learning. For separation from one's own social identity (related to one's own cultural beliefs, behaviours and meanings), may result in psychological stress.
Rather, intercultural learning should be considered when L2 learners place themselves inside what Kramsch refers to as a 'third place'. The question we now ask ourselves is, given that a 'third place' potentially helps mediate and focus cultural understanding, how can students learn about each other through interaction in a collaborative virtual environment?
Current Project
We believe that such collaborative virtual environments will allow the students to interact socially with the target language community on a regular basis. And also, that they will engage in meaningful interactions using the target language with native speakers and/or among language learners via collaborative project work in synchronous mode, and develop a sense of belonging in the online community where language learners are continually creating, as they make contributions to build the electronic community.
Tasks outlined so far include creating a venue for a social event whereby both Australian and Japanese students co-design a welcome party in the virtual environment. At the end, all the complete rooms will be published on line, and then all community members will vote for the best venue. The top three will be announced and prizes will be awarded accordingly.
The goals of the project ultimately fall in line with the undercurrents of a new era in language learning dynamics, the illustration of cross-culturally facilitated language immersion and appreciation of their inseparable nature. As an additional vehicle for community-governed network learning it is hoped that the traditional ideas employed in language classrooms be implicitly recognised by students, and extended and reanalysed in the individual recreations of what were previously considered instructed hierarchical norms.
Figure 3: Virtual Babel Foyer
In the current project (see Figure 3) , we are attempting to create a computer-assisted language learning environment for English students in Japan to communicate with Japanese language students in Australia. Our project was titled 'Virtual Babel', a web-based 3D environment to facilitate collaborative project work with native speakers of the language they are learning.
The language learners learn through an active process in which they construct linguistic knowledge from their experiences in a target language community. As they participate in acts of social construction, they are given the opportunity to link language use to meaningful activity, a process enhancing language retention and making language readily available in naturalistic situations.
They are given the opportunity to work and learn collaboratively with other learners as well as native speakers of the target language. And hopefully, they become responsible authors of text in the target language, as they make contributions to the electronic community.
The development of network-based communication technology has created opportunities for language learners to be connected with native speakers of the target language and create an authentic community transforming the conventional classroom setting into a socially active place. The importance of interactions with native speakers of the target language in second language acquisition (SLA) has also been supported by a number of empirical studies. The importance of establishing a language learning environment as a socially active place has been discussed in SLA theories [16] .
Particularly, collaborative virtual environments add new dimensions for language learning, where participants can participate as community members and create a virtual venue for social events necessary to reflect on cultural aspects in discussing, persuading, negotiating and compromising amongst themselves in synchronous communication.
The 'Virtual Babel' web-based 3D world was created to build a community for language learners where their target language can be practiced with native speakers through planned social events.
Such activities include designing and decorating venues in collaborative virtual environment in order to host welcome parties for each other. In creating a digital arena participants, actively construct linguistic knowledge from their experiences that link language use with meaningful activities.
This process enhancing language retention and allows reflection on language usage in real-life situations. Bringing native speakers of the target language and their culture directly to the language learning setting provides for alternative contexts in social interaction, a truly communicative interface for learners opening up access to discursive communities in the area of language studied.
To develop an innate sensitive of culture there should be as minimal a 'consciousness' surrounding actions as possible. When cross-cultural interaction is enacted purely through text or vocal means, any intentions or plans made together become forcefully and unambiguously iterated so as to acquire immediate confirmation that the idea has been received before going further.
In 'natural' social environments, such immediate feedback is not always necessary. People are happy to sit back and watch other community members experiment and go through individual routines uninterrupted, since they too are awarded the freedom to enact their own plans in the same way. This is all while sharing the same 'space' -conventionally 3D -and unspoken knowledge of this connection is one aspect of being part of a community.
Though this is on one hand a passive observation of another group's 'culture', it is a way in which an inquisitive nature can be instilled. When it is evident that a dialogue partner has considered the situation independently before asking questions, one is instinctively moved to find for themselves what motivates the partner. This is one of many possible starting points for a conversation to symbolise more than just the semantic content of words, linked to actions which are observed, but not always vocalised.
In our example of establishing designs for a welcoming room in virtual space, the experience of curiosities behind each others' design-choosing habits culminates in a sense of 'overview' of how each member of the group express themselves differently.
Yet in order to track the social immersion and engagement of the participants, we have had to drastically customize and innovate the commercially available modeling and rendering engine. Although it offers many advanced rendering features, and gamestyle physics, the application does not lend itself easily to tracking users entering, interacting, and exiting the environment.
With these limitations in mind, we have created tracking via proximity-limiting chat filter scripts, proximity triggered scripts that send room interaction information to a database, and scripts that allow users to change the environment through selection of surface textures.
The technology is internet-based, can be embedded in a PDF, and the API features a modified JavaScript to allow multiple avatars, physics, and very impressive lighting.
However, text in the chat box does not easily integrate with 3D interaction, and avatar interaction is severely limited and dependent on an unreliable chatserver. Functions such as 'snapshot' that allow participant to record certain scenes in their journey through the world have been deleted. The application's documentation has not been consistently updated by the developers. Despite the usefulness of preset scripts, nobody has really sat down with the users and tried to work out what the most desired forms of interactivity would be.
There is also a problem with compatibility, speed, and reliability across graphic cards, web browsers, and platforms.
Collaborative Learning Requirements
There is little research so far on how to use and modify 3D environments for language learning and cultural understanding. So it is not surprising many developers do not have a feature list which would help educational designers.
We suggest the following features would greatly help us and help others to evaluate language learning and the acquisition of cultural knowledge.
Firstly, one of the best ways of learning about scripting and designing virtual environments is through sabotage. That is, taking working examples, and altering them line to see what works and what does not. To this end, preset scripts that are easily alterable and can be dragged to objects are a great step forward.
Secondly, an online Wiki allows for constant updates from hobbyists, at a speed much faster than a technical writer who has to rely on official build releases, and the relative free time of developers.
Thirdly, the ability to have and develop an online comments or personalization tool would help collaboration and tracking.
It might be a highly developed memento map, (a map that acts as both cognitive artifact and socially shareable identification). It might also be graffiti, or automatic wear and tear on the environment caused by user interaction and movement.
Being able to select hyperlinks to images on the web as dynamic texture maps would help students both explore the web and quickly personalize their environment. The company Viewpoint (VET) has used such an idea for an online demo, but we have not yet seen it in a collaborative virtual environment?
Fourthly, an ability to share parts of worlds may allow such narrative ideas as the "possible worlds" concept to develop. Where users select certain tools or interface objects that are already chosen by others, these objects may act as links between the different worlds.
Fifthly, a free or cheap kit of objects and multimedia as reliable kitsets would allow new designers to learn quickly and experimentally. Preset scripts, drag and drop scripts, and working examples all allow the new world designer to learn. Kitsets may also function as online expositions of designer portfolios.
Lastly, we request more straightforward ways of evaluating users and how they interact with each other directly (social interaction), or indirectly through the environment (cultural interaction). We agree that content designers need to be more specific in explaining how people learn through doing. However, we believe application designers also need to be clearer in revealing the potential of what can be created and modified using this technology.
Conclusion
Experiencing cultural presence is an important issue not just for virtual heritage environments, but also in varying ways for virtual travel and tourism sites, and for virtual communities in general.
Merely experiencing social presence is ephemeral and fleeting, and does not layer the environment with a felt 'history'. Hence Talbot is right to argue that Rheingold's notion of 'accidental history,' and placeless electronically distributed minds work against community, not for it [17] .
While years of text-based chat interaction can be considered a history, it is not an embodied history. Culture is more the material embodiment of social agency than the direct textual citations of individuals' values; it has a sense of permanence that attempts to outlive its immediate originators. However, what we require is a marriage of ideas that communicate cultural perceptions, with technology that allows educationalists to design and evaluate these 'worlds'.
The use of computers for creation, connection and collaboration among these users will become important factors to support computer-based human activities and particularly cultural understanding. We hope to have raised some points for discussion and collaboration on a technology that may support these endeavors between programmers, researchers, teachers and users.
